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Abstract: 

PROBLEM TO BE SOLVED: To obtain a bright picture display device using an decentering prism without a half- 
transmittable surface for both-eye observation consisting of a single image display element and a pair of eyepiece 
optical system for both eyes. SOLUTION: The picture display device is equipped with a single image display element 
7 which can switch and display an image projected on the observer's right and left eyes ER and EL, and a pair of 
eyepiece optical systems 10R and 10L which guide the right and left image displayed by the image display element 7 tc 
the right and left eye. Each of the eyepiece optical systems 10L and 10R is provided with an eccentric prism consisting 
of a first surface-a third surface, the second surface is formed into a rotationally asymmetric curved surface shape 
having one symmetry plane of positive power for correcting the decentration aberration. When defining L as a distance 
between an on-axis main ray which enters into the first surface of the decentering prism, and an intersection point made 
by the screen of the image display element 7 and the on-axis main ray, a condition of 26(L(37 rmml is satisfied 
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VXJ>?iX'%M^&m2ffib. mimX'KMLtiltZzr 
26<L<37 (mm) 

0. 5< I Px2/Px | <2. 
0. 5< I Py 2/Py I <2. 

20<£?<36 C* ) 
0*ftt»J£t-*ii:tWai:-f-SII»*JRlXli2aE« 

[0001] 
[0002] 

£*>J:3&+. *m®A«i, ^BH¥7-3 l 88 
[0003] — #tf}RM$<0J: *)mS.3W*? h% 

[0 0 04] 2*:. «^Bf££^t-£*&fi.S^TK 

2 6 8 3 0 6-f-(C*3V>-Cil^$ixTV^ . 
[0005] 

ifwiawatLJ: o t^&mmi jje»hpp7-3 1 8 



m*K muzttLrM'bLxm&ati* %<?>m>Mzk-> 
Tm&zm&m&mE-t&tmz^ k&izklxie 

LMMEflifrru xa^mibh i mzxm-&n±$36 
• • • ( i ) 

w,2m<nmi^im®.mziitf& xjtmwtv-z p x 

2. Y^(6]Wty-SrPy 2t-fl>i:§. 

5 • • • (2) 

5 • ■ ■ (3) 

... (4 ) 

8 5 l^&oti. #-<oB«*^Tt-^<0M8Sffl 
LT^**** ¥jiilffi£2Bffl^TV^rt:A6, H^v>W 

[0006] *«HHtti<o± 3 ^«3Ks^mjaj%(^E 
xj*zmm%&&t ixm^zzbiz* *)w&\^wmm 

[0007] 

*®m£xm;^m%&-nm®m*m?b. mum 
m^m^zx vm^zntzttwmmttnmzm 

tfrt&mLZwx&mztjftzit&bmz, mmx 

KMZixtcKZKM^&mimb. *UB*»6A«tfc 
yt*7VX2>ftX'%M1-ZM2Wb. i&lWiXKSiLfil 
KZTV XM\J\ftt&Z-£&m3ffibZ1iL. 'J?%<b 
i?fS2ffifr\ KMlztt Lxm>bLXWMZti. *<nm& 

frz^xmi-thm&im&fflE-rhbmz. xmiztt 
L-xsLwiv-zs-th, mmzimn^-thmt. 
itmtemm&$.i l z&!&%tLX%&m>by° v xj±zmt 

Xt$*). LZtmM<bXVXJ±(7)im&&lMlzAM~t& 

m±^wibiffimmm^m?com^wbM±j&m<r> 
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26<L<37 (mm] 
[0008] *WMz&\\X±M<m&*b hW 

[0009] Tmm<mminmmt. mmmnttn 
ttcr>mzm<-tt(njmft¥&b *w*.fcBtt**3g 
i w<?>%MM*mym.m.M<?)A$imi)fm t mixtntft. t 

[0010] jyfcWtoi. »K#**<0«-* k LT . j£ 

aewaMrr. s*#i«a^Aiit^£3fe&£r'jXAi*j(3A 

Sf$-t*rl>k£lc. Sil2fflrR8*$*i*3fe£Kaf-ri>lfSl 
Hk. gSlMtf^AltLfcft£xyX^rtT'Ka«-£Sf5 
2Hk, ^®T«UWfc£XyXA?k^ltffi£-frS 
gl3ffik£*U '>*<ti>S2ffi*\ 3fcWlc#tLT« 

X%hm-kTVXJ±$:ffiz_Xti:Z>^<r>b'?h. 

[ooii] ze>£?%m&7VX*xi£W&m<r& 

[0 0 12] ^I't7';XA«^<it®2 
TfS±f-|>#Mm£MLE^-g>kftfc. ftJfcfcttLTjE 

%mBmzmf&ztv<^hox\ «v^*^tt«&*t* 

[0013] V-^XeoJ; ? frJBiff*!**?*!, -£tf>*t# 
k *<Ofc*>» l^X<^3t#ffiT'3^#@i>rf 

O^ff ^ST*^tJD§ its 6 . 

[0014] -n. s xj*m<r)£ a &sst# 

[0015] h«*k, &Mm¥tt*m^wi&t&& 

e#sr < -r h z b iMmx-h h , 
[ooi6]^, KmmummmizitLxm^m^m 



• • ( i ) 

jK*<av^tf>, &*-±xw&izm^ttmz&#ztih. 

[00 17] §^>{w. X'JXAJi. g*fBTJ>^A5tffl 
yX^id'SrJS^^^cJt^T. feiK£*>%££ 

«K*a$u: o t>mmm<7>^mi#Tffitzztix\,>&t: 
ties? *i •& yx^ s 5 -* J: o ti , m^ihcmm 

x'WM&h %&mT<m o izm-mm&tf&ti 

^aafw* es-t h zbx*®.*) izttt&ttw&z+K 
ffi&Zit, mftemnniEZ'n^ x v ^&<?>w--m)x~h 

[0019] aWflflTli. ±fg<0 J: d ^-^< b i>m 

jEWtv-^ift, *f#B5rlffl^*-r4iHl!|g#W 

tt^JRUt Jft»(c«iEi- 4 £ k S: v>& . 

[0020] i<^j; ^ **»ffl«D«*flW&* k Si k 

ik^fg-CfeS. 

[002 1] ZZX\ $£%tmMX\ m^im&Lx 

m®m^?<r)$^mn*<L4zmm*&?mzn±3E3t 

Wib Lfcb § s *^<0ffl'C^ U XA<y>i < k 1 1 o 
±*Sa<7)Alf*ISkS«3fell*^-<7)3t882r bh^bb 

as*. fc^3&Qg*$njt3Km^T«^»^ri.ik 

<^^») tTL43. 

[0022]*^. ^^-SrftttfeRWiBSrlUii** 
(c*f Lfli'l>S-tt6 i k t mtti . 
[ 0 0 2 3 ] ^<7-*ft»tfcR«iBS:«l±±*li 



'J?%< t i> l ^oKWffi. *W=. §&2ffioK*fffi{± 
[0 0 24] ^S*?rOT^BF^ri». 4i\ fflV>S 

MIBftfflklt^U WIEY»i:ieW*W£X|* 
Srfc. 3KlgOiISl*|6]{i, IMOkolzmfrt* 

[oo25] —®t,z, ms^yxT<o^m^iif^.wm 

[0026]-^ ^3rVM8»TJRH£&#fcliiIE"rS 
[0 0 27] L*»U ffi'kLfcft^fcfclvCU:. 

[0028] 4-*\ B»f>Hf)eSHUin«A(coviTKm 

[0029] ^tf0«V^m®)^tt^-?-<7)^agT'S)StHl 
iB^Ma#ti|jEi-6Wi, |Hin8M*|gnE#**R3:lif 

Z = c r» / {l- (l 



mx-hh. 

[0 0 36] 

c : m^mm 
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[003 0] BK^^SrWi. ^BW&VH 

[ o o 3 1 ] mz. wiemm&ftjfflsu&z^xmi 

fc muz . H^^TOBBOXffcfirifiJOft^i: YW^i6]0 

fl^&awtc^x s i k ± r>x*imt . 

[ 0 0 3 2 ] § S>K, ®«K^^^3-7JRIIfcO^TSi 

utmz^ YwniEmzxiXfficomzzmmz&i 
tzbizx-oxnmt^. 

[ 0 0 3 3 ] 4*:, *««<0«HR3(S^3R-«a, m&<0K 

$iftmtt?&'j>-%< t h i mmtmi^jmizft l 

[0034] *mKm^z±Mz<o®m$mm 
it. mm* i jso^wr hmnws &®mx'hz> z t 

[0035] 

+ k) c* r* } ] +S Cj X" Y 1 
i -• 

... (a) 

k : (RUSES) 
r=r (X* +Y2 ) 

[003 7] gittffi^i. 
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2 Cj X B Y B 

= C, X + Ca Y 
+ C 4 X a +C 6 XY + C 8 Y* 
+ C T X 8 +Cg X 1 Y + Cg XY 1 +C10Y 8 
+ CmX 4 +Ci 8 X 3 Y+CnX 8 Y 8 +C14XY 8 +CibY 4 
+ Ci,X 8 +C17X 4 Y+Ci 8 X 8 Y 8 +Ci 9 X s Y 8 + C ao XY 4 

+ C 1X Y 8 

+ C,,X 8 + C, 8 X* Y+C24X 4 Y* + C 86 X 8 Y 3 + C 2 «X* Y 4 

+ C 2T XY 5 + C t8 Y e 

+ C, P X T +C J0 X e Y+C31X 6 Y 8 + C 8l X 4 Y 8 +C, 3 X 3 Y 4 

+ C 3 ,X 8 Y 5 +C35XY 5 + C a8 Y 7 



fc«u Cj < j « 2 isLb^a* ) tamx'h h . 

[00 38] ±ie@*ttHfi> HRWtii. x-zi, 

<D^L<m^X 0 tC"T 4 ZtltZX-iX, Y-Zffit¥ 

1 o Wtt S @4Mt 5:1) , mi 

tf. ±IE««^ (a) fcfcWCIi. C 2 . C 5 s C 7 . 

Cg x Cj2* ^i4 s Cj6 % Ci8 x ^2Qv ^23^ C25 , C 

27- ^29- ^31- ^33 - C 35 • • Ofc 
[0039] Zfc. Y<7>$m<mZ£T0lZ-fZ>ZblZ 

tomtit, muz. ±.m%.m£i~&^xi±, c 3 , 

C5 s C 8 . s C 10% C12, Ci 4 , C17, Cjg^ C21 .. c 

23> ^26. C-27, C30, C 32 , C34V C36 • • • CD#IR 

<mmz 0 iz-tz z k izx^x^rnvh & . 

[0040] £fcMfflWm<DjjfawmtLi>>--lT : S:im 
26<L<37 (mm) 

[0043] -itfo^ii. mffeoi d^W^ryXASr 

LT 9 0° «»tTK»T&C fc-C. *«tf>MR«** : F 
J: 0 TPWifcW*Slfc***TS IZ~T& fcibcr, 
29<L<34 (mm) 

&m&-rz z t urn* u\ za^m^imman 

0. 5< I Px2/Px |<2. 5 
0. 5< I Py 2/Py |<2. 5 

[0046] ZV&mi. £®m%&%k'* r 7~WZt>lf 

z>m2m<o^<7-Mwzm&-r2> : L<?)X'$)'<) , 



c x-zmt¥ft%immtzttLxit!^&<?)®>L\}3 

WtXWfiftlZTh Z t X\ M'blzX r> *EWK# 

[004 1 ] -LfesSiisS (a) ti. Wifco.fcdfc: 
lmMb LX^Ltzi><OX'$>*) . *mUZ, *J8®£ 

±£-£& b^^Zb WW&Xfo 0 . fl!l?H^3:l>5gig5S 
K*f LTtlH £ fc (is 5 it TiS:t\ 

[0042] -f-LT. aWttHfcUswai, LSrfl|iC»ry 

• • • < 1 ) 

^tt-C'J)!.. ( 1 ) i> { ±M<7>3 7mmi:TRR^2 6 

[0044] Zt>lZtf£L<lt. 

■ ■ ■ (1-1) 

cO/N'V-2rPx, Y^r[fi]to^'V-$rPy. ffi^^lg^mf 

^fi[S^i5(-t-I.X^ri6)0>'N-T7-^Px2, Y^T|6]W-? 

• • • <2) 

• • • (3) 

wt,ztiLw.z-&&zbwmmb%&. *i\?ti(7)±mn 
2. 5zn*.hb. zn[mmwy-i)*&<%K>-t 
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1 . 0 < I Px2/Px | <2. 0 
1. 0< I Py2/Py I <2. 5 

xrmmcwmte ±mv>®£ t mtct> & . 

1. 3< I Px2/Px |<1. 5 

1 . 4< I Py 2/Py I < 1 . 9 

[0049] f*ie«^H)HEM^'c»BS4)*^«k o fcs *3&Hfl 

20<<?<36 C° ) 

[0050] Cico^^ii. Jglg^^ffirfStf) J: 
JBMfcoWtor U XA^ft^i^cBtfefl^f ^>ffi£ * 

sScOTRB«S2 0' SrJMi.T/hS<*4t. 

2 5<0<3 1 C* 3 

27<0<29 C* 5 

£mg.t-s z t wmt u>. i <ry^.^<r>±mmmrr 

[0053]^, hvIS^OJ: o =5^K<0«^r»J XA<0 
mi®fctT«±. *21Bi:H«Jc, MttWfrlliW)** 

SP^ffl 3 J: •? K8f l£ LT t J: i< «H* & V *tt#aEH 

UXA<7)^l®^Iil«gmWi:-ri»t, «^TUXA<7) 

am. mi&izzcrimzmmmbixm^&zbWT 

[00 54] 

mt«i*»4»3t:ot^, mwz^mLxw i n-f&. 
[0055] £mmm<r>mtfv*7x-?ixmi-&w. 

«<o«a«Kaaifc^w-6. ) i*^«BS3K^io^ 

*^SB83fc^l 0(=lSl*»o*-[SlS:iEi:-ri»ZW. ftffi 
#8li2fc:i£XU «»E«»«&»6JlT&feWd<0**» 

Mii:J£l*tS. oiO, BloKHffrtfcY-zjiifcU 

Z= (Y* /R) / [ 1+ { 1- 
+ AY< 



[004 7] 3fcfc*F*L<tt, 

• • • (2- 1 ) 

• • • (3-1) 
[0 04 8] S^>^SftL<{i. 

• ■ • (2-2) 

• • • (3-2) 

y xa t Btt&j3*?ant= i ®v±co®ffl(&£?z 
mm-h i. o iz lx i> x w M'b? y xa^a^aus 
-t&is&iziz. mymmmxm 3 m^MLt^m<xm- 

... (4) 

90' J: 9*fiT4. 
100 5 1] 3fcfc»*L<tt, 

• • • (4-1) 
[00 5 2] L<«u 

• • • (4-2) 

[00 5 6] -eu-c, mtt^mw^^-^^aw 
(xmrft, Ydwrti, zw^i^wmx. y. 

z) fc. *<0B5<O#>l>W (iiffiHKovvni. mfifi 
( a ) sfcOZMu *N*HfciCOHTtt, &!5 < b ) 

zw) <ox«, yw, zi|$w?:ft.£+'i>i-t6M## 

(W?it«. /3, r C ) ) btfS-thixX^h. & 
fc. *<^©£» a b 0 OIEiiZtiZtwmniEXmiztt 

[0057] Hii 1 -3 "Cti, Bi 1 CO^WCO^TS 
y>^>iTJt^S^<7)Y - Z^ffirt-C^-fficoffl^Srtf otio 

Y-ZMb LX^Z. 

[0058]^ mmmntmmmm-hx&m 
ho*, ftfenmb wzm<m<3m%&mmfct 

[00 5 9] *^Tffl^tiX^aifi®<OM<?> 
Wimfia (a) ^^iO^at. tex&K&t&zmtfi 

[0060] ifc, #«wti. y.T<v%.m&T-$it>ti 

[006 1] 
1 +K) Y2 /R2 } 1 /«] 
+ BY 6 +CY 9 +DY 10 + 
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80 fcU YSr^ttfcStt^lftl^fcl.. ZZX*. mi 

mmhm*m. Kimmzga. a, b. c. d, -it* 
tiztiAK. 8#; i o<%.<r>imm$mxibh. 

[0 0 6 2]&i>. r-^OlB«S^Ti^^g** 

d|£(ifcft5 87. 5 6nm) t«-r^i,^5rSfBt-C 

x = RXcos(A) 
y = RXsin(A) 
Z = D 2 

+ D 3 

+ D 5 

+ D 8 



• • • (b) 

[ 0 0 6 3 ] @*ftScr)ff6^H^i: LT, «T 
CO < c ) StW^itSZe r n i k e &l%i£tfh & . 

zmtfiZ e r n i k e £JS5*£c0«li:&&. mWtmm 

<7>%.m±. x-Ymt<z*i~r&zcr>mcDif2cr>®)mT'fe 

[0064] 



Rcos(A) + D 4 Rsin(A) 

R 2 cos(2A)+D 6 (R 2 -1)+D 7 R 2 sin(2A) 
R 3 cos(3A) +D 9 (3R 3 -2R)cos(A) 
+ Di 0 (3R 3 -2R) sin(A) + D u R 3 sin(3A) 
+ D 12 R 4 cos(4A) + D 13 (4R« -3R 2 ) cos(2A) 

+ D 14 (6R 4 -6R 2 + 1 ) +D 15 (4R 4 -3R 2 ) sin(2A) 
+ D 16 R 4 sin(4A) 
+ D 1V R5 cos(5A) +D 18 (5R 6 -4R 3 ) cos(3A) 
+ D, 9 ( 1 OR 5 - 1 2R 3 +3R) cos(A) 
+ D 20 (10R 5 -12R 3 + 3R)sin(A) 
+ D 21 (5R 5 -4R 3 ) sin(3A) +D 22 R 5 sin(5A) 
-t-D 23 R«cos(6A) + D 24 (6R« -5R 4 ) cos(4A) 
+ D 25 (15R 6 -2 OR* + 6R 2 ) cos (2 A) 
+ D 26 ( 20 R6 -3 OR' + 12R 2 -1) 
+ D 27 (15R 6 -2 OR 4 +6R 2 ) sin(2A) 
+ D 28 (6R 6 -5R 4 ) sin(4A) +D 29 R 6 sin(6A) 



4 . D 6 , D 6 , D 10 O, D u , D 12 , D 13 . D 14 , D 

20 . D 2I . D 22 — £$l¥fii~&. 
[0065] ZvmwMcomt IX, iJCO^H^ ( d ) 

z=c 2 
+c 3 
+c 5 
+c 8 
+c 12 



• • • (c) 
[0066] Z = 2EC„,XY 

mtLx. k=7 nxm) z^z&t. mmLtzb 

&.T<r>&X'mit&. 
[0067] 



+ C 17 Y5 



Y + C 4 I X I 

Y 2 + C 6 Y I X I + C, X 2 

+ C 9 Y 2 |X|-t-C 10 YX 2 +C n | X 3 | 
I X I +C, 4 Y 2 X 2 +C 16 Y | X 3 
I X I + C, 9 Y 3 



Y 3 
,Y 4 



+ C 13 Y 3 
+ C 18 Y 4 



X 2 



I +Ci 6 X 4 
I 



+ C 23 Y« + C 24 Y* 



24 



+ C 30 Y-' + C 31 Y« 
+ C 34 Y 3 X 4 



I X | + C 26 Y 4 
+ C 27 Y 2 
I X | +C 32 Y6 



X 2 
X 4 
X* 



+ C 35 Y 2 | X 5 



=5r*3. *m\cr>mmX'li. H?ie (a) sdtifflvtfrS* 

tmx'mMmtmmztix^&tf. ±ie ( c > ^, 



+ C 20 Y 2 I X 3 
+ C 21 YX 4 +C 22 | X5 | 
+ C 26 Y 3 I X 3 I 
+ C 28 Y | X6 | +C 29 X<5 
+ C 33 Y 4 I X 3 I 
+ C 36 YX6 +C 37 | X 7 | 
• • • (d) 

[0068] ^m^mmm i cr>^m<mmm^kcr, 
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me&mioii. is^mm, fr^wnis- . goa 

8B&I22. 8mmT'£>D. B<8flS^P7i: LTO. 4 

[0069] 3hr*&» i o mmm. 1 

SI1B3. 3H2K4. g53B5ri>£>&&fI'l>:r'.JXA6 
*>£>&9. ^SjlSBStcBLTBA^nsiH^tflSa 

3*^®WL"CT';XA6rtl:A*rL. m2ffi4-C'S*f 
$*U SS1H3TRWU S&3B5TSJJTLTr'JXA 
6WtttiTB««fl«l6^7t:aW 4. HHW>*l«i, ± 

is t ««owcafc» . ffl/Dr y xa 6 torn i m 3 *> & tu^ 

4 . i ?>mcn>i$& . JB l B 3 ttGKflfi;^. 2 B 
4J4B*HfcS&ffiB, m3Bn5«±W^a*lftH*^^ 
4. 

[0070]I£0J:^ &8NBft¥$ 1 0 £-*ffflUT:£ 
*WR'Cl»nTIII 5 3ra««^J8Ki: LT«WW4(cii, 
04 i,z^fX 3 fc % ±fe<Oi d &S»&ftR 1 0 ft- *f 

io,, io t jmeu mmmtm^ *tt\m 

<osbs3K^*io l &g-c^agE L <^m<£otzmtf& 
n.tf£\,\ ^tj, *-^fgs*^#^^H«^^«^7 
t-$-4*§iH:«i, m&m^^nttm-xizzcrim&m 

0-2 6 83 0 6*§-t,zmmzixx^&. ) &s 

Tjrf 4 J; 3 iz-f 4 , 

[0071] imw<n>mtm\2cn>tmm<7>m&i(&3kcr) 

BBftf^lOJi, ISHmm, *¥WA22° , *0£ 
SBM22. 0mmtl>^IitSif7iU0. 4 
7 -fy^MXcO LCD (ifoSSUj^f) £fflV*4. 
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